A pair of new universal 12S mitochondrial rRNA gene primers was designed through multiple alignment analysis of the mitochondrial tRNA Phe and the 5' region of 16S mitochondrial rRNA genes of different kinds of fishes. The primers were successfully used to amplify an expected product fragment of about 1.2 kb from various marine fish species, and the amplified DNA fragment was recognized to contain the complete 12S mitochondrial rRNA and tRNA
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Marine fishes, which include approximately 15000 species (FishBase: www.fishbase. org), are a group of dominant vertebrate species on our planet. In recent years, the diminishing fishery resources have aroused much interest in using genetic marker tools, such as allozyme analysis, restriction fragment length polymorphism, random amplified polymorphic DNA, microsatellites, mitochondrial DNA, and single nucleotide polymorphism to help establish conservation policies that can protect the local adapted fish stocks by regulating fishing activities (Cheng et al., 2012) . Among these marker tools, mitochondrial DNA has been widely used because of its compact size, nearly complete maternal inheritance and fast evolutionary rate (Brown et al., 1979; Wilson et al., 1985) . The 12S mitochondrial rRNA gene, located between the tRNA Phe and tRNA Val genes, is relatively conserved, evolving more slowly than the mitochondrial genome as a whole (Palumbi, 1996; Di Finizio et al., 2007) . Moreover, the mutations that exist in 12S mitochondrial rRNA gene were reported to make both genes suitable for species discrimination and evolutionary and population studies of marine fishes (Balitzki-Korte et al., 2005; Cheng et al., 2005; Ren and Zhang, 2007; Cawthorn et al., 2012) .
It is necessary to design universal primers to attain the complete 12S mitochondrial rRNA gene of marine fishes rapidly and on a large-scale. Although some existing universal primers of 12S mitochondrial rRNA have been used to effectively amplify 12S mitochondrial rRNA from mammals and some vertebrates effectively (Springer et al., 1995; Wang et al., 2000; Kitano et al., 2007) , the amplification scope of these existent primers is relatively limited in marine fishes because of the differences in the used template gene that was used to design the universal primers. Therefore, a pair of universal 12S mitochondrial rRNA gene primers was designed based on the gene sequences of different kinds of marine fishes. It was found that the tRNA Phe and the 5' region of the 16S mitochondrial rRNA genes were highly conserved by aligning different kinds of fishes from GenBank. Then, a pair of primers was then designed using the conserved sequence regions. Primer informations is shown in Table 1 .
Primer name Sequence
Marinefish-12SrRNA-F ACTAAAGCATAACACTGAAGAT Marinefish-12SrRNA-R TTCATTTCTCTTTCAGCTTTCC Table 1 . Primers used in this study.
To confirm the usability and robustness of the universal 12S mitochondrial rRNA gene primers, we performed polymerase chain reaction (PCR) on DNA from various samples ( Table  2) . DNA was extracted from the muscle of 47 fish samples using the standard phenol-chloroform procedure (Sambrook and Russell, 2001 ). The PCR mixture (25 µL) consisted of 1 µL of each primer, 2.5 µL of 10X Taq Plus polymerase buffer, 2 µL dNTPs (2.5 µM), 0.2 µL Taq Plus DNA polymerase (5U/µL) with proof-reading characteristic (TIANGEN), 1 µL DNA template, and 17.3 µL ddH 2 O. PCR was performed on a BIO-RAD S1000. The conditions of the PCR were as follows: pre-denaturation at 95°C for 5 min; 35 cycles of denaturation at 95°C for 30 s, annealing at 56°C for 30 s, and extension at 72°C for 75 s; and final extension at 72°C for 5 min. The PCR products were electrophoresed on a 2% agarose gel in TBE buffer (50 mM Tris, 1 mM EDTA, and 48.5 mM boric acid) and purified using the QIAquick PCR purification kit (Qiagen). The purified PCR products were sequenced using an ABI 3730 genetic analyzer.
The primers were successfully used to amplify an expected product fragment of about 1.2 kb from all of the 47 fishes (Figure 1) other published marine fishes sequences in GenBank database, the amplified DNA fragment was recognized to contain the complete 12S mitochondrial rRNA and tRNA Val genes, as well as a partial 16S mitochondrial rRNA gene of about 146 bp in length. Using the universal primers we have successfully amplified 12S mitochondrial rRNA gene fragments from a relatively wide variety of fish, which will facilitate future research.
